Background: In recent years there has been interest in websites as a means of increasing access to free chlamydia tests through the National Chlamydia Screening Programme (NCSP) in England. We aimed to describe and evaluate online access to chlamydia testing within the NCSP.
Background
The English National Chlamydia Screening Programme (NCSP) aims to reduce the prevalence of Chlamydia trachomatis infection ('chlamydia') through free opportunistic testing and treatment for sexually active under 25 year olds. Tests are available from a wide range of venues including general practice (GP), community pharmacy, community sexual and reproductive health (SRH) services and termination of pregnancy services. The NCSP has driven very large increases in chlamydia testing in England since 2003 with over 2 million tests delivered in 2011 [1] .
In recent years there has been interest in websites as a means of increasing access to free chlamydia tests. Website-based testing has been found to be acceptable to young people [2] [3] [4] [5] [6] [7] and has been made possible by new tests that can be done on non-invasive samples and increasing access to the internet at home. Seventy seven percent of households in Great Britain have internet access, up from 73 percent in 2010 [8] and 99% of adults aged 16-24 had used the internet in the first quarter of 2012 [9] . Website-based testing offers the advantage of increased convenience and confidentiality, as the service can be accessed 24 hours a day and there is no need to attend a clinic to obtain a test. However, it requires trust that the provider will maintain confidentiality, private access to the internet and privacy to receive postal tests and to take samples. At present the most commonly used model of internet-based chlamydia testing in England is ordering a test on the internet which is delivered to the home where the client takes the sample, posts it to the laboratory and accesses the result via text message. Additional services might include partner notification for those with positive tests delivered by phone and treatment posted home.
In response to the increasingly important role of the internet for chlamydia testing, we analysed NCSP testing data to describe the populations using internet testing and the positivity rates for internet tests in comparison with those from other venues. In addition we assessed testing services against NCSP quality standards for health promotion and signposting (i.e. directing to clinical services where appropriate).
Methods

Analysis of internet testing through the NCSP
The Health Protection Agency (HPA) collects individual-level data on all chlamydia tests performed through the NCSP. The HPA has authorisation to use these data for public health purposes (anonymised data are available on request). In 2010 the NCSP was delivered by 95 programme areas and data is available by programme area. Every test performed through the NCSP is assigned a site code which is used to identify the venue testing type. However not all programme areas use codes that can specifically identify tests accessed through the internet (herein referred to as 'internet tests'), for example, some areas count internet testing within the category 'remote testing' which also includes posted invitations to test. We therefore contacted all programme areas to ascertain which codes were used for internet testing between 2006 and 2010. Seventy one of the 95 programme areas (75%) had site codes specifically assigned to internet tests, meaning that these could be identified in the NCSP chlamydia testing data.
For the 71 programme areas with available data, we used NCSP chlamydia testing data to describe the trends in the number and proportion of tests carried out via the internet between 2006 and 2010, and by programme area for 2010. We also undertook a descriptive analysis of the characteristics of people who accessed a test via the internet compared to those who took a test in GP or community sexual and reproductive health (community SRH) services in 2010. Comparative analyses were limited to 2010 in order to explore the most current information on the use of internet testing. We compared the proportions with reported demographic and sexual behavioural variables among those testing in the three settings. The available variables were: age; gender; ethnic group; reporting a new sexual partner in the previous three months and reporting more than one sexual partner in the previous 12 months. We also included an area-level indicator of deprivation (the Index of Multiple Deprivation, IMD [10] ). The IMD combines a number of indicators, which cover a range of economic, social and housing issues, into a single deprivation score for each lower super output area (LSOA) in England (an area of average population of 1,500 persons [11] ). This allows each area to be ranked relative to one another according to their level of deprivation. IMD scores were assigned according to the individuals' postcode of residence. Ranks of IMD scores were grouped into quintiles with group 1 representing the 20% most deprived LSOAs in the country and group 5 the 20% least deprived.
Quality assessment of internet testing sites
A standardised data collection tool was used to collect information on quality indicators relevant to the internet identified from current key NCSP guidelines (Table 1) . A simple yes/no scoring system was used to assess whether websites provided health promotion information and appropriate signposting to clinical services. All known websites offering free chlamydia testing through the NCSP as at March 2010 (n = 58) were assessed. A further 32 websites were identified using an internet search engine (Google) that offered internet tests on a commercial basis (for use in England).
Results
In the 71 programme areas with available data, a total of 2,475,446 tests were reported through the NCSP (Figure 1 ). The use of internet testing varied by programme area with internet tests contributing between <1% and 38% of tests carried out through the NCSP in 2010 (Figure 2 ). In programme areas with more than 100 tests contributed by the internet, the proportion of internet tests that were positive ranged from 3% to 19%. Tables 2 and 3 compare the characteristics of people accessing tests through the internet, GP and community SRH services in 2010. The proportion of internet tests that were positive (8.1% males; 7.3% females) was higher than for tests conducted in GP settings (5.7% males; 5.6% females), and slightly lower, but more comparable to tests performed through community sexual and reproductive health care clinics (9.9% males; 7.7% females) in 2010. Internet tests included higher proportions of men (36%), individuals in the older age group (20-24 years old, 68% males; 65% females) and people of white ethnicity (91% males; 92% females) than tests performed in GP or community SRH services. Higher proportions of women accessing internet testing had a new sexual partner in the previous 3 months (56%) or more than one sexual partner in the past 12 months (59%) than those testing in GP (41% and 38% respectively) or community SRH settings (50%; 49%). The proportion of men reporting these risk behaviours (62%; 68%) was similar to those testing in community SRH settings (65%; 68%), but higher than men tested through a GP (45%; 45%). The proportion of internet tests from each deprivation category (defined by quintile of IMD scores)
ranged from 18% to 21% among men and 18% to 22% among women. Both GP and community SRH tests had higher proportions of tests coming from individuals living in the more deprived areas. For example among women, 26% of GP tests and 35% of community SRH tests came from the most deprived areas, compared to 15% and 11% from the least deprived areas.
Assessment of internet testing sites
As at March 2010, access to free chlamydia tests through the internet for 16 to 24 year olds was available for all but one programme area in England. Internet *Restricted to 71 programme areas (111 PCTs) using specific codes for tests accessed through the internet GP: General practice; SRH: Community sexual and reproductive health service.
testing through the NCSP was provided by 58 individual websites. Services were provided by NHS or contracted to voluntary sector and private sector providers. In some cases, testing was available through two different websites. Thirteen websites provided a service to more than one programme area; three websites covered 5 or more programme areas one of which offered chlamydia testing to 14 programme areas, and one that provided chlamydia testing in 49 areas. As shown in Table 4 , the provision of additional health promotion information and signposting to related services varied between sites. Most sites provided information on condom use (85%) and where to go if symptomatic (79%), but fewer sites provided information on contraception (33%) or how to access other sexually transmitted infection (STI) tests (47%). The majority of sites (81%) allowed a user to order a test if they were 15. It was established on further discussion with some programme areas that in some cases this request would be followed up by a health professional, but this was not always the case. Furthermore, 32 commercial websites were assessed of which only a third provided health promotion information on condom use and advice for those with symptoms (Table 5 ). All websites that offered testing through the NCSP provided testing using nucleic acid amplification tests (NAATs). Most of the commercial websites also offered NAATs based on a sample taken at home sent to a testing laboratory, however six offered point of care tests. Currently available point of care tests are known to have low sensitivity and are not recommended [12] .
Discussion
The use of the internet for chlamydia screening in England has increased substantially in recent years and is now available free to 16-24 year olds throughout England via the NCSP. Despite this increase, internet tests contribute a small proportion of all tests within the NCSP.
Current delivery is fragmented with a large number of different service providers each serving specific geographical areas. Both the large number of websites, and the variation observed in the proportion of NCSP tests that came from internet testing reflects local commissioning and service delivery arrangements. The uptake of online testing in each area is also likely to vary according to local marketing, although it was not possible to investigate this further in this analysis. The current geographically based model of service delivery is unlikely to be the most efficient use of resources and is at odds with the capacity of internet testing to go beyond geographical boundaries [13] .
Research on who accesses internet-based testing has been highlighted as a priority, due to concerns that such services might attract the 'worried well' and that testing delivered via the internet could have low positivity rates [14] . Our results do not, however, support these concerns. We found that a high proportion of internet tests resulted in a positive diagnosis, and that people who took an internet test were more likely to report risk behaviours associated with chlamydia infection when compared with general practice and community SRH services. Internet testing is more evenly distributed across socio-economic status, as classified by area level of deprivation, than testing in general practice and community SRH services which both show more testing in more deprived areas. Like the increase in chlamydia testing with age this may reflect differences in access to private internet facilities.
Although the NCSP aims to encourage equal access by men and women, testing rates are consistently higher among women [1] . Our results suggest that internet testing is acceptable to young men and may be a means of increasing their engagement with the NCSP. While there were more internet tests provided by women than men, there is less discrepancy between access to the internet by men and women than in any other testing venue within the NCSP with the exception of testing in military venues. The ratio of male to female tests is similar to that seen in a recent trial of chlamydia screening in the Netherlands, where 31% of the tests were returned by men [15] .
Basic quality standards for online NHS chlamydia screening provision are required. NCSP and other national guidance indicate that individuals with symptoms should be advised to see a health professional in case they require urgent treatment. Health promotion information relating to condom use and contraception should be offered in association with any sexual health test [16, 17] . This is especially important given our finding that internet tests appear to access a group with a high risk of chlamydia infection. English law states that those under 16 (the legal age of consent) must be assessed by a health professional prior to sexual health service provision [18, 19] . The lack of restriction on use of websites by under 16 year olds contravenes current guidance on sexual health services for young people under the UK legal age of consent [16] . This finding prompted a specific audit in 2010, and a 'Lessons learned' communication was issued to all programme areas to remind them of the need for appropriate arrangements for under 16 year olds requesting tests through the internet. The NCSP is currently developing guidance designed specifically for internet testing sites.
Although we used a large individual level dataset, and reviewed all known websites in 2010, there are limitations to our study. We restricted our analysis of the national dataset to areas that used specific coding for internet tests. Our findings may not therefore be representative of all programme areas. However we have no reason to believe that areas without specific codes would be different from those where codes were available. A substantial proportion of tests had missing data on one or more of the sexual behavioural variables (41%). It is feasible therefore that the observed relationship between testing venue and sexual behaviour may have been different for tests where this information was not provided. However the high test positivity in the internet tests is consistent with having a higher numbers of sexual partners. The data presented are based on the service configuration in 2010. It is feasible that the situation we describe may have changed to some extent due to changes both in the organisation in the healthcare sector in England and in the delivery of internet testing services. For example in November 2012, 11 of the programme areas that had previously offered chlamydia testing through the NCSP no longer offered access to free kits through their own website; for six of these, young people were directed to another website that already offered chlamydia tests for several areas of England. The findings of this analysis will be used to assess the potential for local audit on the use and delivery of internet testing. The proportion of tests carried out through the internet will be an overestimate of the proportion of tests carried out overall in the area, as testing reported through the NCSP does not represent all chlamydia tests performed (tests can also be carried out in sexual health clinics and other venues outside of the screening programme). Between April 2010 and March 2011 63% of all chlamydia tests were performed and reported through the NCSP. Our analysis does, however, demonstrate the variation in the use of internet testing, and the key characteristics of those using such a service.
Conclusions
Internet testing reaches a population with a relatively high risk of chlamydia infection and appears acceptable to young men, a group that has been difficult to engage with chlamydia testing. Internet testing is more evenly distributed across area classified by level of deprivation than testing in general practice and community SRH services which both show more testing in more deprived areas. In order to maximise the potential benefit of these services, websites should be consistent with national guidelines and adhere to minimum standards for signposting to clinical care and health promotion information. The current system with multiple providers servicing geographically specific catchment areas is contrary to the geographically unrestricted nature of the internet and potentially confusing for clients.
